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fc*-11B«BPS:2 0 0 0 Ae^Tif-SIIt-e, lOV 
iy,T(DEPilDmE"e l O O O c d/m' i^l-gES^^Ij* 1 

%(o*fflftic+5)-^;gffai. ^^m^n^ztizm^v 

fcCAppl. Phys. Lett., 51, 913 
(1 9 8 7) . ) . ^LT, T a n g6<D#i^F (#r4BS 
59-194393 #PiHH 63-264692 

i|fBi¥2-l 5 5 9 5#i^i{, *@!i^W^4. 
5 3 9. 5 0 7^BMmm. mm4, 759, 2 9 2-^hJ 
$ffl». I^^4, 8 8 5, 2 1 1-^BJ^HS) CD^j;>iiTCD|B 

SL<ttSMJP^l 0 0 0A~5 0 0 OAcD^Ht-rn 
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<tfe{C2mmfficDX h^-f yjgt^T, Sl-i titSSj^^-r 

(□) C?S:SJ;5*|ilbXt>, 5 4/5tRlTacD 

2 mm:S jE::^?!? (□) ©x U TWil^t^abT^iS t 
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#PiBS 63-264692 ^i^^ 
#i8¥2 - 1 5 5 9 5^i5f^ 
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[0 0 0 8] 
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Tj ttt. m'f-izm^(DmEE^m\ivrzi:^\z. 

m-^ntz^xom mtft^=.y h tmm^^m) i^^mm. 
mmmA^<E>Mm^tix\,^^izi>mi:>p>-r. mMtvxm 
?sc©si?t:x->y h*^mm. (mm) mzm.mzmm^nx 

[0 0 10] -rtdit?^. *fgBJ«:^^EL*TH, ^#(^ 

■r^mmm.miimmmm(Dm\z. i!>fj:<i:fe— s©^^ 
^-'mi)^^tii^mwm^m\zj^-DX{±m^nx:isK). 

^» fe^1t^:9feB*« 1 . 0 X 1 0' Q • c mJ!M±^ S 
L.<ttl. OX 1 O'Q • cmeA±<0j±^i&#-r5« 

m.m^mmx&^zt^^miz-r^, ^tz. ■m^±x-'h 

Hfel. 0 X 1 0' Q • cmlS(±®JtSStS:^-rsm^ 
20 ^6^14cDgT-fe«.„ 

[0 0 11] *?B»#t*-(,iT. rsi3t:x-.y i 

t,mmmmtmmmm^m^rzwm^m-ro ^tz. r« 

*^*«J ttt, 1. 0 X 1 0' Q • cme^Ji. ff^SL 

<ttl. Oxio'Q-c mu±<Ditmn^m-t^mfs. 

^^^0:}mxS>r:>X. wir^<DmzmKWisaf^\Z^^^X$^ 

i^o:)mm:^\^i,z7ts-)u^&xL, »ffi;&rsjfcm-?$aA 

30 [0 0 12] *%Hjo;ft-^EL*^t*3l,>T, 

0, lg2a!s©fes^B^-e^{fca^^^{cJ;■:JT7i?:^;^ 
0, wimmM%^m<r>mmm\zmt^m^=i--yh-^it^ 

h * a AT -5 <73 jg-Zr -5 . 
40 [0 0 1 3] Sfe. *5gBJ®#lllEL*^(r*5l,iT, ^ 
mm^m^ii. (a) -1':t>'ft#7">->^;i,75S5. 7eVJ; 

mit-^^RZS (b) (a) OWm-^^^tS^ftS^nEJE: 

\z^^m.^^W3^W'km^\^^ ^mMmv.jL\t^m^n 
f}^i=-ts.^m.MWx\t.m.'tmf)-^ibrj.K), mw. (a) ge^j-t 

(b) iS^^troPBTfSJftiSTcSJStjc-smit^Kflg^^TJ^' 
^^■t^^mt'^^-fyi^^ \z =7 V-h Jl':h^t^>ikm t tj: 
50 td^a^LV^. (a) m'^<Dmm<t^!^<D'^:t>'(t^9- 
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[0 0 14] ^«^fC:P.^^e5t^ti. (a) ^^(ommit^ 

Ar| — ii Arg 

t^. #PJ¥ 6 -2 5 6 5 9 -^^i^m. WmW- 6 -2 0 3 9 

6 3 ^{ikm. 6 -2 1 5 8 7 4 ^1^^, wm^ 7 

- 1 4 5 1 1 6 ^^a. 7-224012 

^> WmW-l - 1 5 7 4 7 3^l2i^. 8 6 

5 6-^i2^|g. ^m^7 - 1 2 6 2 2 6-^^#. #li^7 

- 1 8 8 1 3 O^^ikm. #gi^8-4 0 9 9 5-^^^^. 
4tB8¥8-4 0 9 9 6-^i2^^, #gS^8-4 0 9 9 7^ 20 
^J>m. #BI^7 - 1 2 6 2 2 5-^i>^. it^ggJjiy - i q 

19 11 7 - 9 7 3 5 5 ^^^«f::M^$ 

N. N, N' , N' -^h^yxr:;l.-4. 4' ->?T 

(3 -4, 4' ->^T^yt::7x- 
2, 2-t*X (4-S?-p- hu;i/za/yx:z 
yp/1>. N. N. N' , N* -x-h^-p-hU 

;p-4, 4' ->?T^>/ tf:7x-;k tiT. {4-f^-p 

>?y^xZi;l/-N. N' (4 h4^5/^xrLjI/) - 

4, 4' ->?T^y tf >^x:=:;k N, N, N' . N' - 
■T-h^7:i:r:;i/-4, 4' - v=T5 / xn;px— 5^ 
4, 4' -tfx (>^"7x:z;i.y 5 /) //^r— FU:7 
4-N, N ~ >^ x ^ y - (2->^>'x 

1, 1 -hfX (4-i?-p- hUT^y Xxr: 

;W -s^^o--s.^it>. 1. i-ex (4->?-p-h 
UTSy^^xn^p) -4- >'xn;^v'^n^4^-y->. tf 40 

-JU:A^>^ N, N, N-hU (p-hU;P) T5>. 
4- (5^-p- hU;PT^ y) -4' - [4 (>?-p- 

hu;^T^y) x^u;u] x5^;i/^>. n, n, . 

N' -5=- h'?:7xn;[/- 4, 4' / - if :7xz: 

;UN-yxn;[/;tr;^/tv*— ;|/, 4, 4' - tiX [N- 

(1 -:^:75';^) -N-:7xn;p-7's /] tf^^xr. 
;k 4. 4' ' -b*x CN- il—ry^ju) ~N-y 
xr:;i/--T5y] p -3?^— y^x-;i/. 4, 4' - fc'x 

[N- (S-YiL-ryy^riM -N™7x-;i/-T5 50 
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y] t:>^x-;k 1, 5-Hx [N- (i--t-x^;^) 
-N-:7x-;i/-y ^y] :h:7^u>. 4. 4' -Ex 
[N- (9-T>hu;w -N-:7x-;i.-T^y] tf 
yx.-)i. 4, 4' * -EX [N~ (i-y>Ku;^) 
-N-:7x-;p-T^y] p _>^_;7xr:;i.. 4, 4' 
-Ex [N- (2 -7^x":?->hU;W -N->^xrz;i.~ 
T^y] \iyai-ju. 4, 4' -EX [N- (s-yji^ 
:ty>y^-)U) - N - :7 xn;i/- y ] Ex^rin;!/. 
4. 4' -EX [N- (2-El/r:;W -N-:7xr:;i. 
-T^y] E:7xr:;K 4. 4' -Ex [N- (2--^ 

~N-:7xr:;^-T^ y] Eyxnjk 4, 
4' -EX [N- (l-i3p:^r:;w ~N-yx.-JV~ 
T^y] E:7xn;k 2, 6-Ex (-y-v-hVJVT 
sy) :^y'5^^'>. 2, 6-ex (i-rhr^^ 
;w T^y] ^:73^i/>. 2, g-ex [n- (i-:h 
:75^;i/) -n- (2~~^y^ji') T^y] :^>^3^i/>. 

4. 4' ' -Ex [N, N->? (2-')-y^)U) 
y] ^-y'xn;!.. 4. 4' -EX {N-:7xr:;i/-N 
- [4- (i~i-y^)]y) yni.-ji'] y^y} Exxri 
;k 4, 4' -EX [N-Xx-;U-N- (2-El/- 
;W -T^y] E:7xn;k 2, 6-EX [N, N-S^ 
(2~:h:7^;W y^y] 7;i/:ti/>. 4. 4' ' -E 

X (N, N-i^- p- hUJl-T5.y ) :$^-:7x-;i/, E 
X {N- l~~i~y^)U) (N-2~f^y^)U) T5>, 




"C^:b^n^4, 4* -EX [N- (2-:h:75=^;W - 
N~yjL-)U-T5.y:\ EXx-;|/ (a~NPD) , T 

Wb4] 




T*tp^n^XEP~NPB, TffBCDiC 
Mb 5] 
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mm E L ^^(Dfp® fcfigffl ;^ nr -5 i>» © t> © ^ 

■^feti*' 9 0 'CEAJb-e^^.y u — ;|/T 5 > 

Vi. ±83, a-NPD> XtfD-NPB, 7.t:D-TA 
[0 0 15] *:^BJ©^^ELm^{C*3(.;.T. M^m^ 20 

[0 0 16] 

ffimffi<o5-e, m^mizm^nrc^^:i=.y htimmm 

(2e«±) ^SEb. h/in . 0 x i 0' 

Q • c mKK±. L<«1. OXIO'Q-c mU± 

(Ditmi^m-r^^m.iim^<^m.m^^m\z^-:3Ti±m 

[0 0 1 7] Se*<3D=i-«EL*^«, ^ItC^TJ^O 

*iD. mmma^^m'? (e- ) . (h 4o 

[0 0 18] *!^B^C0W«EL*^tC*3UT, 
Jl£Jgfi!S-r-£.Wf4ibTtt. ttjSSi*n. 0X1 O'Q 
• c m&L±. Jif S L<til. OXlO'Q-c m6t±T 



7 v'^J JL- A 5=^:^ > <*: ^ 5^* €) ?i 

"^tvmm:^^ t mm,:^i^^^W]-r -a c: t d , mmm 
mm^m<^mmmizmt^%^:^-^y h-^^-ju^mK 

[0 0 19] HUfB©Jcpt, *^?g6D^?t3:fett-S>«:» 
(b) KTU-;UT = >-fb^#)tM{t;S7cSJ*;tCj;-:?T 

fcS, S3«, mm(D (a) (b) ^4^oat«# 

X'$>^mn^±m\z:ht>f^m^i^W}mi$:<nmi^tmm^ 
ijm\zis»i,m.'f-:sLzs-!i^—)uco^m^m-rmmmx-& 

■5. Sfc, 04 tt. hSIB® (a) ^^i-t (b) fig^i-©® 

'^mx&^mm^^m\zi=iif^mw^mm^<omfSitm 

[0 0 2 0] m.^m^m^mi&'r^zm.mo^t 
ct*^-e^-5, 2SP.co-ft-g-#!*^-€-n^n 

¥3fitrtt, &:g8 0 0-2 0 0 0 n m©jfi#^1-MJ^t® 

e.-^mx\-X. iS^fiS 0 0-2 0 0 0 nmraafi#^1-«:^(C 

li^^Si()Sr^5tt*l^-r^#ffi (feb<ttiES!l) LhX 

[0 0 2 1] 05tt. 7')-)V7^yit^^X$>^2- 
TNATA, a-NPD> t! P - T ADRO^X t° n - 
NPBt, V, Os (5iSfk/\*:^>5'>A) CO^tl^'n** 
TWKJRX'^i?' hJk S.CX=&7U— ^I'TSXt'&i^t 5 

(DMffi'^m^ii^ts.Lii'O. 7 U — ;PT 5 Wt-g-tjRcX 5 
^{bA*:h>?'?Att, #iffi-Z?tt&S8 00~2000nm 

^i^t 5^fb/\'^v>^Act«2i'&Ktt- )^g8 0 0~2 
0 0 0 nm©i£3!p^1-M:^lcma^^ttf— i'^S^b, ■g^^ 

6tt, 2 -TNATAi:4 F-TCNQra-?-tl-?^tl#ffi 



( 9 ) 

15 

-r, m3©gffcfj;®iRt"-i7;i^Wi1.||ffi«8 0 0 nm 
— 2 0 0 0 ninCD&e»C«S!$tlT*5D. ^^m^^o;) 

[0 0 2 2] *^a^fci5ViT. ^m^=L-y hj ttt. 

it, mm) /%%m/ (nsffi) , mm) 
m.m/%^m/ iwrn , mm) /^s-)vmm.m/^ 

^m/m.=?-mm.m/ , mm) /^-ji^^am 

[0 0 2 3] fe«S*^WtbT«, -^fiDfCtitt^Hm 

K Ag, I nSStO-&#:^j:<t*dt^frf ens, Sfc. * 

-t;>i/$tLfc#^lg$fflO^-5^fig m^^l 0-27 

0 17 1 -^^^^ iltii 2001-102175 40 

mmi:timm^i 1-23326 2 #ii«s.t/^#gi 2 0 

00-18277 4^i}:#tCBi*Lfca«^ffifflLT, 

izm5il'-7>^^m. &i^ii, Al, Zr. Ti, S i Tj: 
E<0 (I^STctt) ^S. t>b<H2:ne.OlfeJBS:*W-r 50 
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\,^^7 i^tmm<D^^^ . jts*t^©iis$, -ft 

[0 0 2 4] iaffimS*^#:fi:bTtt. ^ttr$iJK« 

«sjk.«, I to I:. ' -r-rm^m . i 

[0 0 2 5] ^<b\Z, S7clRli;<*«BJ#e>d^!NfK2 0 

0 1 - 1 4 2 6 7 2-^H^M#fCfB«Lfc^fe^fflViT I 

tJ;oTfT'5Jg^tt> W5*<i:i^^(C#P^^l 0-2 7 0 

1 7 l-^i^^-CtBt£^nTl.i?.^BF-t:>i^$nfc*- 

ffii«*«^^aABtfflVitiidrBa5di® i to^i zo©j; 
m-oT, nm. mm(Dn^m^m.mt\^T 

[0 0 2 6] *«?iw#^EL*^tt. jfctiai-r^nsm 

%a.=.yVifil. ox 1 O'Q • cme^±, STSL<a 
1. 0 X 1 0' Q • cmeA±C0tt;jgit**-r5«i^^* 

Mt;ij;^Ttt«]em:i.m(i. mm-^mmMmo:>mm, 
t> L < n^ne.mst'S-rsm?^aAS©j^figfefc-ptri 

[0 0 2 7] tfbl,^pg^«jg^WTS*%§g®*^EL 
:*Oj;S-t?l(e*<7>#^EL?S^i:tt::*:#<S/&S 

r^i-a5i5igSTiw^$n?>m^ (ft) /mzti-t^. ye^ 

(=10 0%) tfe&ofc*^. *5gHJlCj:S:f«EL?g^^ 

n-g.*-;i- (hM aA«#«^3-^i^(75«m^m (feL- 

G^-r^mm»i'mo:>mmm (feu<ttLUMo. . . * 
i&f¥Wi,^m.M) izmx^n%;ih-v%yt^mmytm^f^ 
Dtattctbiznmm^n^^-^ii-c^^, se^x, 
±m\zj:.-z>Titwi=,nrz^^^zL--yho:)mi-mm (z. 
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#M 2 0 0 3 
18 



2 7 2 8 6 0 



(D^mEhm=f-tmmi\z. m®tmm(^iz^-r^mm(o 
[0 0 2 8] ^>■^^^, *^^w#«iEL*^«, mm lo 

eimtl. 0 X 1 0' Q • cmSAi. »*L<«1 . 0 

ft^n-Sm-lit^T^)- (Vn) CD^fP (V = V1+V2 + 
+ Vn) -C£.5C:<tH, m^STfefJl/i, t<e-3T. 

TT?<73<£«EE^ibtt. ^^:J.-^y h<Dm. (n) A^ii^^ 
{CC>n-USI^:i^plBgi;a:-5©tt, *^bjcdW«EL*^ 20 

[0 0 2 9] -€-nt'feJ6j*3ST, *»Hq©W«IELm^ 

t¥*®*j«EL«-?titfeL.Tl/i<-:3A>(75ffite*Sr 
#t-^, ST. t£*M«WtiELm^<D»Sli, 

[0 0 3 0] Sfc. *!^B^oo:^^EL*^£Oe<li:^g 

7L^\z-z>txTm<ts.^, ^p^m\z\t. mm.m\zw^'^nT 
^mE-LmT-nm-mmmm-b^i uLm^m7^tA\,^^t'p 

(± D*tf;{;iMU-a-«2 0 0 0 A (2 0 0 nra) tJlTT-^ 

I3k o d a kiltfF, #g39g 5 9 - 1 9 4 3 9 3 -^ilbffi. 
#rj§BS 63-264692 !|trjl¥ 2-1559 

5#S^, *ffl#W^4, 5 3 9, 5 0 7^|^«H». P 
^4. 7 6 9, 2 9 2^^SfflS, 11^4, 8 8 5. 2 1 50 



1# 

*!^?gcD#^ELIg^cDil-&«, nSro^^tn---; 
htrmSPalC^eE^-ti-Sil^^BIJ&mJE (turn o 

n y o I t as e) m'hv^nmttiD. m^Tmmn 
m.^m^rctbo:>mm'b\>&n{Bt.f£^i}K a^^* (use 

[0 0 3 1] Sfc. h75t«^<¥S-rs*^aj 
t/&:-pTLS5**. *^?^®*<®EL3g^CD:^-&ttmfii 

[0 0 3 2] t<Dm\Z, m?Ht. ^MvK'Ji'X^iigCD 
ll*«iE L 5g^O^-g-fCJt^-C;^# < fftMT^ S C t ^ 

(5VX1 0 0 0 c d/m'<DiWSS#e,n'5 
5 0 Vri 0 0 0 c ci/m'<7))l¥^$?#en-5 

[0 0 3 3] Sfc, I^mfc;fc:®m^l^-{r5t^-ar-5«:^j: 

EL*^jr*5(,^Ttt. mmun. mziTom\zf^^^ 
t}.^mmmmun<Ditm.m (~i o-'q ■ cm) ^ 

MroJtJSta (~10-'Q-cm) tClt-CT 2 
tzm^mS. (V) (feb<ttm«E (V/cm) ) d^iS 



( 11 

19 

[0 0 3 4] ±ft, *^?BC43tt-5m#S!^BOJtl£tt 
ttl. 0 X 1 o'Q • cm£<,±, JFSL<ttl. Oxi 
0^ Q • cm&.±hMmmz I TO&i:©^«i4«« 

(~10-'Q-cm) J:0fc«.5*M;iiStiffi*i5£D'fe.CD* 

[0 0 3 5] H8tt. *»BJC75— *M^<||T'a&S*«E 

mS2, H 3 - 1 . S#§!^g4-1, 

-L-->h3-2. mH^^^)i4-2 20 

^^B4- (n-1) , ^JteOL-"/ h 3-ni:«IOil$ 

S2.^3ferL-.yh (3-n) (fcfc*Ln=l. 2. 3 

) , mmmm5\tm^(osm-c$>io, iti&m^i. 

0 X 1 0' Q • cmi£K±o:)m.n.KimB^o:>m^m^m 

(4-n, fcfc'Ln=l. 2> 3 ) (C J;o Ttt^e 

n7cKfg3ierL-y h (3-n, fc:t*Ln=l, 2. 3 - 

L^^^frH'i.^Tfe-S, 30 
[0 0 3 6] Sfc. ^iiEL*Ttt, mS***4c^)ft^tt 

mxizmvT(D. :i:^ju^-^m^m.m-t^rcii>iz\tm. 

[0 0 3 7] S^?^fg^g4 - nj&^6»«S>& 

|fi]fr«^?iA£TS^tCf4. If 1 0 -2 7 0 1 7 1 
^i>ffi^#M2 0 0 1 - 1 0 2 1 7 5^^ii«t^S5^n 

Ti:.«.j;5jc. mm%^m(Dmmm\zm-t:bmt\^x. 
iFfSUv:>. H:^-H— /i>Htt, 7';i'*iJ^ 
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#^{b-&'fe(CMbTO . 1 ~ 1 OT'SSSWd^Jf S bVi. 
TLSp. ±IB©d;3fj:M^aAM«Wr^«^0^7t 

[0 0 3 8] Sfc, ^7fe3---yhl4. «?t%*M©©ffi 

S.tX#±a^J||CD p *, *^ e ^ti^^JSA^e:i&:-5 MJP 
*t 5 nmfitT, L < « 0 . 2~5 nm©Ji!6^e.:iS:^ 

m^aAB**-rs««-fr2&^TfeJ;t,^<. CloKjpd^S 

[0 0 3 9] Sfc0iJx.ti, &«^t^^g4-n*^^,|»« 
S:&|fil{::«^aA-rsi^{3«, # Bi^F ii-23326 

2 -^ii^^iff W 2000-182774 -^1^^ (MJS* 

Hif fF^ 6 3 9 6 2 0 9 nmmm) mmM-x : j . e 

ndo, T. Matsumoto, and J. Kid 
o, Jpn. J. Appl. Phys. Vol. 41 
(2002) pp. L800-L803) \Z (2^^B^# 

etcicfcoT) Bi^snTi^i^siFaAHS:. m^^^m 

Ag«T;i';^7';^«'r:t>. T;i/:^'J±®^JR-i':t>. 

fci;*5, z.(D^\zmm-^n^mm.7t^m.\t.mt^^^ 
©^s-f :^>&jS7c-r^Bttcsettg^ft$nx, 1. 0 
X 1 0' Q ■ cTci&.±.<DVcm.m.^m-t^wm^{t%m\z 

(CdT-mp tttM#:K)fCttl 0 nm 

TLSp. ) 

[0 0 4 0] Sfc^J^tt'±saCD r^(;D«;KjS±^Mj \Z 

m. immw- 11-233262 #^^^^#91^2 000 
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- 1 8 2 7 7 4#i^^) (C|Btt^nTi/i«.=S-ttl^Sm 

[0 0 4 1] S 6. fc, ±IBro#M¥ 10-270171 
Wik^-^mfM 2001-102175 ^4^^, #ggsp 1 
1 -2 3 3 2 6 2-^^2^^-^iMrM2 0 0 0- 1 8 2 7 7 4 10 

(M;S:*H#fff* 6 3 9 6 2 0 9 ^mUm) 

«JIIt) *-rt#M^ 1 0-2 7 0 1 7 1 2 

001-102175 cD^KF-tf>^'*Ji^3fMMPT' 

1-233262 W^m^^m 2000-182774 
2002-27365 6 ^BJifffl#C^iMf'|BLTi&^. 

j:cd«-&, (©l®®#J) \zm-t^<7i\i r^© 

\z&.m ^tii,m^i^7)vts u ^s^®<t:^ME;sffii4^ 

-5 ^^T'fi^jS^Cll^ aAB«JgRK^T$. S Z. i 
[0 0 4 2] Sfc:««J^«, €-fl;it^*S4-nAie>»« 30 

jpaA-r^.i^tctt. if%mmiffi^fMw i 

1 -2 5 1 0 6 7 2001-244079 

\zmfkT^mt.vxj^&\^x^<t. mm^^^A-n. 
^w^r^mPr<r>^^mmzfiit>^-r. y:^)v^-nm 

B^r^^^L-T, *;-;i'SEAJltbTfeJ;Vi. C« 40 
ili;Ptt3 0 nmJKTtr-50*^»*b<. 0. 5 

~3 0 nmCD^Hfr-SCDAWS L-ti„ M/P:i^^3 0 nm 

[0 0 4 3] m'lFSim-^it-^m ou-i xgE<t-&ti) t v 
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~j^an^/» . TNF ( h >J — h n :7;U:t^ 

» . TCNQ {"rhyzyy . 4F- 

TCNQ (■T-h57;p::^-D-7'h7v'7'/+y v'^t^ 

#Wb^#lC^^LTO. 0 1-1 
0<D^BT*S<D*«i?S bVi. H— n>h«it*>4i0. 

0 l*iST$>5t F— /t^hfcJcDmfb^tT-fc^a-^ (UA 

-f>i7'©5a^*^VjNS<, 1 OfSSe^^i:, K^'OH 

(Dm^mm.ffimmzi^-fr^a:>x. K-t!>i^©^«fe 
[0 0 4 4] m^m±m=&m^-r^^m(Dti:mm 

(CMLTxK-;i'aEAnrtgfJ::^-&;5^S^. Sfcj^C. f^fB 

©HJfiiaj 2 tw, BulB;i"f xmfb-g-%*s'-?-cD 

[0 0 4 5] *^B^lC^l,i^^^n.-.;, |^(:;43V;,x. ^ 

fie3fc<^^a E L «^ tcffiffl S nx ^fc^T^ AB-f^Th- 
[0 0 4 6] :^mm<DmmELm'i'(D0mmrB^ii. se* 

X'itya±7.izmm-^'^i!)-^i)-^ d f^, *fcSjffifj*«*tjst 

^m2 001-153367 ^?^iffl»tC*5tiTffi^L.fc 

€0 1 0 0 %tcjfi-3ftt-£.e:t;6>*T#-&. 
[0 0 4 7] Sfc, *58?«©*aiEL*^^i&«^t-'5# 

^i^^^B. mmm^m^T^izit. mMmmm 

y^atjiiz. m.^t^^^i,nxi^^^^xiisi(D-:)jm7i^ 
mm-^mx$,^. mz. mm^^m^m^-t^mmti. 
x^mm{tmm(DMmmm^m.m-r^m^it. m^^m 
tcj:oT. mmm.f-(Dit'^m*-'<^(DmMmcDmmx') 



23 

M^^-'yy h-^x;-^v^mm mm2. 001-142 10 
6 7 2^B:^mm^w> ^^m<Dm^%^m(omm\z 

[0 0 4 8] sfc, mwi±.\zm^^n^±x(Dm^. m 

:&fc6fcJ;oTfiKa-r^Ct*^'-e#S (!f#^2 0 0 1 -l 

5 3 3 6 7 ^mB^^m) . 

[0 0 4 9] sfc. *§^?^©*aEL3g^n, se*<D*r 

S*^ 5?tSW«@*-T?<D7t^fltP*i^T 1 / 4 iss^eis 
^!g:« (AX (2n-l) /4. fcSiL-. n=l, 2. 

3 ) x&^mizmhmi0}m(D%^^m^n^:iiiti^ so 

[0 0 5 0] L-*^L. *^Bj#t,«. H6iU©#M2 0 0 
1 - 1 0 2 1 7 5^1i^t43t,iT, ^Km^\zm-t^ 

</i.^lZ'Z>tlXf-»m^fimmzf3:iO. fe^ (OSD, 40 

©B&WS^ (AX (2n-l) /4, fcfc'Lo n=ls 
2, 3 ) fC^^$tlTt/JTnScj&t:;»C#<35:Si. ^ 

<t£D. m\zm^^mmt^i/4:m&<Dm^^m (ax 

(2n) /4, fcfc'b, n = l. 2. 3 ) tClS^^ 

^3td^ffi^^c^»5«!im{cJ;r3X=IS^g$n. JSg^e5{C:^«i 
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<E>^Rimmm-c<Dmm^m.mzmm-r^:itf)^^piiK. 

[0 0 5 1] SfciSetC, Cl«j;'5f=C«^5L'ViM«^£lKJ¥ 
(J:©«-&ttl^11SS7i^MB^milt/j:^.) 

X) ^i^ffi«s:&iiofci¥aE-rsi»tc< tfe— H*5t®jR 

at" s p«m ic#a-r s !£:^M*«^t < & s „ ( fe ^ ^ a^jsw 

iz. ^RMmmii^m&mmx&^m'k\t&mmmm-^ti 

eifl'j*«?tajKW®^WLxt,itits (vicD^'&ttfep-:;^ 

m-t^mm\z^m-t^>£-w:^-^fj:<ts:^, 

[0 0 5 2] Sfc. T^|lig^J{C5^LfcJ;-5(C. 

>6«^-r -5^5^ t i o X jtiB3^^fiijp ^sjgft-r ^ iEx^ 

[0 0 5 3] 

co^mmm<Dmm^mmo:>umimmmmzwLm-f^n 

8 0 0 0 (ULVAC (.B:^M^^mm «) L- 

(Tencor) ItffiPl 0«ifS;SStf^ffl(.i&, * 
ir— XU— (KEITHLEY) ft 
V-X>c — ^2 4 0 0. Ky=l>BM- SWa^if^^ffl 
L-fc. m^cDITO^I^®, Al^ftgtbX. KbSS 
BESO. 2 V/2#CC»trJ-&XX5^-7 7'ttfCBJSnLX, M 
EE±»l#^O»ft2S:0f^^ffi4;ffll*b/t„ Sfc, EL 

X'^i^hJi/ts, ^<s*hrii'XPMA- 1 i:t:f5^;i!7;p 

[0 0 54] «W1 (tie*®*«EL*^cof^K0tJ- 

i®fe5g5ies^©t^) la 9 \zmvrz.mmmm&m-r^mM 
(D^mEhm^^Tm<Dj^v\zi,Ti^mvrz. ^^xa 
«i±{ctt, mmm&mm2tL-T. ->~him2 0Q 
/□© I TO (-f >-:^'?A • frwtiti^. mffi^ttMx 

/ tS' K ti a 2|s:1S;?f ^ X ttfi-f > y u - 5^ 
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1 CCD (a) „ ^mi^i&mm^m-^:^ 

i^4 0 miOCD (b) D *:f(-bT*:-JU*ftM14**-r 

Sa-NPD^l 0" tor r 2 A/^CD^S^jS* 

Kit : 
nt;7 3 



26 




m^fe*-I'S?.i7ViJ >R^#: Cffip^^: C5 4 5T 

(KODAKifcag) D s> c©s7t-fe*/jnaM%»^ 

s) *^h'-fcr>i^^tlfc:m^i£AS8 tL-T, TKSC : 20 
C-ftS] 




-e^^ti-B/iyi'yn'f >i:^i|-fe->r>A (Cs) =&=E 
;UJtT-l : 1 <i:fj:SJ;-5fC&^CD^^)^a?S:SliSbT2 

0 OAcD^SCfiEKLfc. ^fc. ^ffitgffistLTBtffi 
J5feMffl^«V7>i7 4 1 Ciai 0© (c) #M] *:^M^T 30 
A I 1 0 A/^t: 1 0 0 0 Aco/P^ t^«L. 

Tc, ^o:)xm.iz^-z>xm^m.miit. mo. 2 cm. ^ 

0. 2 cm<7:)lEl5m'^t:U^ 1 0 CD (d) . 

-ea&2.A I iOPaltC. iaStrnJESrEPSaLT. ^3tM (A 

1 q : C 5 4 5 T(D*^«S) *^e.<DSfe%7t©^#tt 
Srii^L/t, 02 1. 02 2RtJCH2 Sif'OOyn.y h 
tt, ^tl^'tl, «Ji¥^ (cd/m 

') -mS. (V) {mA/cm") 40 

(V) ^mmm (cd/A) (mA/ 

cm') ^m-rif^yv$>^. Sfc. eicDSH^Ci^^ffi 
[0 0 5 5]«fpM2 EL ^^CDfftt^J- 

«efg3ie*^€>w 01 i{c*ufc«»«®**-rst£ 

T. ->— l-atn:2 0 Q/Dco I TO (-f >>'e'A • 

3— h^tlTlriS CSl 0« (a) . ^<D±IZ^ 50 



^ffl^SvXi7 4 0 [^10© (b) i Sr^M-X 
;l'?^SH4i&=S-r-57.eD-NPBSrl 0-' t o r r 
TT. 2 A/IJ'CD^^aS-eS 0 0 AWP^FfCfiEML- 

m<D±^z. m^m lot l-tte^ : 

[ft 9] 




T?«$n^Xt°P-DP VB i 2 A/S>cD^«3ifg 
T4 0 0 AcojP^fcf^lKLfc. mm^^Sio<D 

±izmmmi tmmiz. ^^K-bf>5'*s^aAJii i 

tLT. /tVi^ya-f >i^)B-fe>'r>A (Cs) S;^:;!/ 

0 AcDJP^tfiKI^Lfc. 5 i L-T^ffifS 
^«#^-7Xi7 4 1 [010© (c) #fiBJ S^LTA 

1 1 0 A/#X 1 0 0 0 A©iP$^*LfCc 
^:©XSCJ:oT^?t^:^«^0. 2cm. MO. 2c 
m<DlE:^m^ttii^ CSIO© (d) . #6.tifc 

(*^Pt?'J2) ©^^X'Ki? h^l-^Hl 7©.*:^tts^ 
htc. Cl©*^EL*-?(c43t,^T. I^MSSTS^ I T 
Oi^S^ffiTc&SA 1 t©P4fC. ScStrnJE^MPL 
T. »3teSl0 (XtfD-DPVBi) *>eo»fe»?t 
©»#tt*i!)^Lfc„ ^2 4. m2 S^Zfmz 6'p(DO 

ya-y^[t. ^ti^'n. c:©sg^ mmm2) ©»* 
(cd/m') -msE (v) mmmm (mA/c 

m') -mjE (V) i|#f4. m^S^^ (cd/A) -mS£ 
^* (mA/cm') $S^Ti7*^7TJ&-5. d©^?© 

[0 0 5 6] »ip0!l3 (??e*©*»ELm^'©fp»«>9- 

3SfeS!^^iF©eij) lai 2tc*L.fc8*g«iig*#-r5tie 

^(DmmELm^'^mmm 1 tmm\zTm<7:>ji^o\zLx 

f^MLfc. :tf7:^»«l±ttt. l^ffiiS|0^«S 2 t L 
T, x-h«;tt2 0Q/n©I TO (-f A • 

U-K^tlTt/^^ C0 1O© (a) #,^) „ -?-©±C# 
^#)fi£tt^^S-7Xi/ 4 0 CSIO© (b) J ^^LX 
*-;i'^i^tt?:^-r-&Q!-NPDSrl 0-6 t o r rT 
-e. 2 A/g^W^^^aST 7 0 0 A©^$tj5£|gl.T. 
*;-;i'^2l)li 2S:J^^Lfc„ MIH7}^-;mi^H 
©±fc. 1 3 t LTA 1 q gS^fe^^^jfefe^ 

XafeSDCJTB (KODAKthM) e:©^?tfeSg 
1 aM%©ii«i:fe^ C&*©^«3S«*|ISb 
T4 0 0 A©J¥^t)$;IKbfc„ mFl3^7tgl3± 
{c:»*0i] 1 <hl^«C. ±m K-tf >i7'«?aAg 1 4 t 
LT, /tVi/T^n-r >t^Jg-fe>"5'A (Cs) ^^JUlt 
XI : 1 <t/j:^J;ptC«-*©^«i^*^BSSL.T2 0 0 
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m&Si-77.i7 4 1 CaiO® (c) *^LTA I OW^EL3^^ttb-<T. ^^«?iSt5a^ (OViT« 

COXgfcJ;-pT^5t«^EtiffiO. 2 cm. ^0. 2 cm mmmi) \t. 5^^l:/^':^>'^7A (V.Os) 

(DiE:sm^tr£^ CEJioco (d) #m3 . n^tiftm mm.^^^-c&^TO--}iTz>it-^m. a-NPoi 

? {««p«^3) osi^tex'^i^ 7{c^^-e^ (D^j-Tmt^m^MTvKi&iz^^bmm^m^m^^^vx 

"To C:©=S"«EL*^lC*5ViT, I^SmSTS-^S I TO l^i^ (V!Os- + q;-NPD*) t#x.E.n. 5^-fb;t± 

.t|^g«ffiT&SA I iwralfC. iSgiEmjESrEPjIJDbT, ~J^A (ViOs) B t a - N P D JlCD|f^ffi/5^*tH^%^/l 

^31£B (A 1 q : DC JTBO^fe^^B) *^S©gSfe!^ t LTtitgUTV^S, t#6nfc*T-c75^7tX-~<;i' hJPS 
3t«0^i!#tt*2S!l^L.fc. 02 4, 02 5Rt;J02 6«f<iD 10 0 1 6 tC^Hf a^T. ^^tX-^i? h;i/€;S^-r-5 » 

+yp-;'htt, ^n^'n, mmms) comm. mmi(ox^^ h)vti,3iiti—Wivrzf}t. x-^i^ 

(cd/m^) -«EE (V) #14. m^^S (mA/c ttifSd^X^PM 1 <htfcfeLT^^M<fd:-:jfco CtXtt. 2 

m') -«BE (V) 4*14. -SSS^* (cd/A) -«8g -^©^^tn-n^/ h®l*3. StJCfifemLfc^^t^- >y h 3 

^ft (mA/cm') ^tg^-r^^^^'-C'SbS. eiCD^gHFO - 1 0^?t*4iEST?K*i-$n, -^-WI^STfWKW^ 

[0 0 5 7]*lffi^jl («?t^igdtv. Os (5S?ft;/t VfcfcttXD. ^FW^I^i^iz^^t^A-i^n^. 
:^5?C7A) Tfe^ig^) [0 0 5 8] ^ifi0!l2 («#%±S*t#^#)®*.*^e,« 

m^^m4km-^X {7 4 0 mioay (b) ] ^:n-L miOO (a) ) td^LfcRlf 5^/15' ->tcn-h$ti 

X. »7trL--y K 3 - 1 trBfeiKLfco -r&t?*.. a-N Ti,^^ IT o±\zmm^^m.m^m-^7.i7 4 0 mio 

PD*6 0 0 A. A 1 Q : C5 4 5T= 1 0 0 : 1 ©g © (b) D ^^TLT. ^7^:1--:/ h 3 - 1 ^EfemLfc. 

S;4 0 OA. A'V^r/a-f >t^M-fe->"?A (Cs) © f^t^^-fe. a-NPD^ 7 0 0A. (A 1 q : C 5 4 5 

JB-&JS€:2 0 0 A©P$fcJHifcfig;l^Ufco tfrS^ T=10 0 : 1) ©M^4 0 0A. nvi7zfa-^>t.^ 

«F-k°>ifg©±(-s^^*fe)i4- 1 tbT. V, Os ^■fei^^'i., (cs) (DM^m^z 0 oAom^izm^A^ 

(5®'fb/t:h>"^7A) E£mji^2 A/S'T-l 0 0 A I^Lfc, ^kiz. ifItB:feM K-fc!>i/'g©±cmi^^^S 

©^^tfiKMbfc. c:©m?t%^gt>W^littJ5!c;Kffl^g 4-ltLT, TI3^: 
-7X^7 4 0 C0 1 0© (b) 3 ^E^LT^KLfc, Wfcio] 

#«!|jfifelKffl^Ji|-^Xi^4 0 [010© (b) ] © 30 F F 

mai©lSSrfc'5— M^OjiLT%^:i--y h3 
-2*J*MLfco -r^ctJ-^. a-NPD^6 0 0A. A 
1q:C545T=100:1 (figlt) ©S$^4 0 0 

A. i7-:fu^ y t^mtz^OA (cs) ©jg-g-M* 
2ooA©jp$ic. «M;^:fiEabfc, mmiz. isms 5 

tbT[ifffi^ffl^S-?Xi7 4 1 C01O© (c) ] ^ X^^n-5 4F-TCNQ$figMii«l A/S^X^ OA 

:^M..X. A 1 ^Slpaiffii 0 A/«>x 1 0 0 0A©»$ com-^izmmvfz. :;#:t,^x. 2-tnata (A>h'- 

{C^«L. [010© (d) 3 {3^L/tA°^'->S:Wt- fb^S) S^WaS 1 A/#X 5 0 A©JP$ tCfiSM b 

-£.*SIEL|g^S»;t. SXgfCcfcoX^TfeW^tSi^ fc. C©«#^*gt>#ffl|#iBie^ffi^fei|-7X 4 0 LM 
0. 2 cm, ^0. 2 cm®iE*)^tttJi-pfc. d©*" 40 10© (b) ) S:/rLX^IKLfc. Jfcfc, ^MtJfiKM^B 

^EL3g^^t'i5ViX, ISSmffiXfeS I TOtltSmS ^m'TXi7 4 0 (SlO© (b) D ©SS. Wi2E©XS 

XS^A 1 i:©rBT{;. mmmZ^maVX. (a *fe-5-S^DMLX^3£:in-y h3-2^figMUfc„ 

1 Q : C 5 4 5T©^^ig^M) d^e,©jtfi^3t©S#14 f a -N P D$ 7 0 0 A. (A 1 q" : C 5 4 5 

^JifeLfc. 02 1, 02 2-&.nm2 3^<DU-fUy h T=l 0 0 : 1) ©^5:4 0 OA. A' V ^ yn-f > 

«-€-*i'f^n, e:©*-? (glig^Ji) ©»« (cd/ jpHrs/'^'A (Cs) ©!g-&M*2 0 0 A©j?$t;i. 

m') -^BE (V) ^t4, (mA/cm') Sftl'. 5 i bX|^gfiejKffl#«-7 

m (V) 4ftt, (cd/A) (mA Xi7 4 1 [0 10© (c) 3 S:*M-X, A 1 

/cm') S':^-ri?'7:7X*-5. c:©i^^©5!5fcffiSSfg 1 0A/#X1 0 0 0A©PS{c««b. [010© 

BEtt4- 4VX*0. «qseiJl©*^©^J;5t*2ilgf© (d) ] tC^Lfc/'?5'->^:i-r-5'S-^E L3!l^S:# 
^ffitfe'o/c. Z.a)mz^^:x-y ht^mMm^m\Z^ 50 fc. ^xe(Ccfc^X»3t««tt«£0. 2 cm. «|0. 2 
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mn.m-e^^ I Tot^amffiTi&sA i t:<D?siz. m 

^«ffi*EPjflDLTs (A 1 q : C 5 4 5 TW*^ 

(*»J2) (cd/m') -«JE (V) #14. 

(mA/cm') -mm (V) msstsa^ 

(cd/A) -mmmrn (mA/cm') ^^Ti''^^ 
Tibs. CICT)*^ immm2) luaiCDJU-l* xm■^l:-B■ 
#^T^.^4F-TCNQ^:*-;^ttigH4TU— ;P75>' 10 

#:S:Jgfi£LTVi'5t#Ae.tl^©T (4F-TCNQ- 
+ 2-TNATA*), 4F-TCNQg<h2-TNA 
TAgCD|f®*S^#5§^gi:LT«tgL,Tl'>-5. 

c::cD*^T'tt?i^= 3 0c d/m' mm^m= 0 . 1 

2 mA/ cm') @a:!5^e.»*C'g^g))*d^T>Ci^^Tb 
■m-Dtzi)^, mmmm-d^O. lmA/cm'SeE£ATote 
H-e*tl«. 2 5 . ecd/AtVi^. 

i_h(w«, mmmmmm2tvx. •>-hmi2 oqx 

□ CD I TO (-f >>">A • -rm^tJi^. M5g^thSX/N° 

•y:s^mms,) 7timM/-^^->izn—h^nx^^^ mi 

*«<l^p£«ffl^S-7Xi7 4 0 mi 0(0 (b) 3 S^b 30 
X*-;i'^SttS:^-rSMI3©Xh!D-NP B (COV 
IONi±M) ^ 1 0' t o r rTT, ZA/gxD^^it 
mX8 0 OA(Dm-^\Z^mVX. f^^n.-yh3-l<D . 

iz. h 3 - 1 (TJWfe^TtStbTBffiawxt- 

n-DPVB i (COVIONttS) 2Ay^<Dm 

mi&mx'4o oAo:)m^\z^mi^. av^^tt^p 

-r >i^J|-fe>":7A (Cs) (Og-&)l$2 0 0 Awff^ 

fcfigMUfco *ss^j 1 iiiii;<, mw%^m4- 

4 0 miOO (b) ] Sr:frb 
TflfeMlxfco 'A\Z, n^=L-y h 3 - 2 
tLT, aip0i|3 i:|^D< a-NPD£ 7 0 0 AcDiP^ 
ICfigl^L, g^feSl^tSiLTA 1 qt. 

?ie^^e*Ti&SDC J TB [KODAKtttt] C 

«i£riiSbT4 0 0 A©P$(Cfi5SMLfc. S^-tC mW- 
fis|<tllD<A*yi7:/n-f >t^K-b->C7A (cs) 
^HS:2 0 0AO/P$C*£^Lfc» ft^tC. »S«S5 50 



) #^2 003-272860 

30 

i: L.T(^SR£Mffi^«-7X5' 4 1 [01O<i5(c)# 
M3 ^iffVx, A 1 1 0 A/^T 1 0 0 0 A 

®;p^^*Lfc„ C(DXStcJ;-^T^>t®iKtti^O. 2 
cm. StO. 2 cm©iE*^^t»et^cS CH 1 0 © (d) 

1 7 \zmmx'^-r. z.<DmmE L*^^t43i.i 

T, l»S«g-efeS I TOi:^S«@Ta&-g.A 1 t©W 

fe. m^m^^^ (i:>i7^mm »e>n 
fc^^ (S3 9 (b) ) (o^yt^m^^-rw-M^ms 9 

(a) (C^fo *^<:0it#14$M^L.fc„ 02 4. 0 2 

mm 3) comm. (cd/m^ -mm (v) mss 

Si* (mA/cm') -mm (V) -^SSjSS^ (c 

d/A) -m^^^ (mA/cm') *S^-r^^^:7-rfe 
-5. c:©*^CD%7fePiS&^JE«4. SVTrfe-pfc, 
0, S*^J2<^*^ (2. 6V) tSip^JSCO*^ 
(2. 2V) CD^3tHMmffiOfna:;^c-D-CVi5. Sfc. 

itJ-i-Tz^CA (V, Os) t*-;i'ttiSH4^i-^T-fe-S.7'J 
— Jl/T 5 >'ffc-&!fe, a-NPDizC0^^^mxmitM7iiK 

m\z^^Mmi^mmmi^^vx\,^^ (v,or + a- 
NPD') t#x.^n. smit/^i-z^'yA (v, o.) m 

t a - N P DM©|!-e*-s«#»4:B t UT«igLTt,i 
-5. 

[0 0 6 0] 3feigM4 (3^cr)^3t3.-y h^^Tb. ii^ 

c<JD^jiCTT«. mi8\z7}i-rmMmm^m-r^^^m 

(a) 3 \Zm\^tz.m^ni' — y\zn-h-^riX\^^i,lT 

o±\zmmm^\^m^m-^7.{7 AO c^io© (b) j 

?:^MxT. ^3te^r:-y h 3- 1 f/j:*?-^. 
a-NPDS:700A, Alg:C545 T= 10 0: 
l«g^6 0 0A. /-^Vif-fU-i >iz^m-^'^'yA (C 
s) oii-&Jl*i 0 oAwiP^trji^^, 3fe®»«fcfie 

4-li:L.T, V, Os ( 5 Kft /^':^>'>:> A) ^. fiK^j* 
«2 A/#T'3 0 OACDJP$t;if£MLfc. 
M^^W^^B^m^W^T-i; A 0 [010® (b) ) ^ 

[0 1 0© (b) ] ©SS. f5ai©Xg^t>p— Ki^D 
jILT^3t:i^-y h 3 - 2 . m^=L--y h 3 - 3 ^Mi*: 

e. s T© jt^65ajp©:ejg^f|: ^"aai-r a 

-«HMJCQ:-NPDd^6.;tiE£^tl5*-;i'^Mg 
©MiPSSOOA, 5 0 OA. 7 0 0 A©3a!Stc*?tt 
TK3a!S©*1St*KJiLTti^, »;^c-5i^jp$*-rs 
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SCtroS^St'^n^'tla-NPDSS 0 0 A, 50 0 
A. 700A, Alq:C545T=100:l (SS 

it) coBs-eooA, /•^vt^zfu^yt^m-t-^'trA 
(cs) cDM'^B^i 0 oA(Dm-^\zm'-k0.mi'X. m 
^rt-y h 3 - 2 ^^mv. 'A^izm^m^m4- 2 1 

UT. V, O5 (5K'ft;A*:?-v":7A) ^£lijS«2A/ 
e>T-3 0 0 At^p;^ tCfiJJKLTc. -^-bTti p-^MIBT' 
aizX^miQMVrc::, -rUt>t>. a-NPD€:3 0 0 
A, 5 0 0A, 7 0 0A, Alq:C 5 4 5T=10 
0 : 1 (S«Jt) C9HS6 0GA. i/:/n'f >i:^ 10 
JB-t:->'j7A (Cs) (DM-^m^l 0 0 A(Dm-^izm^-k^ 

mvx. %yt:i-yh3-3^mfs^vrc, m'^\z. mm 

«@5i:bTl*ffiBKiKffl^MVX5'4 1 miO<D 

( c ) ) s;/M-T, A 1 ^m^mm l O A/S>T? l O O 

0 Acom^izmmi-, caio© (d) } iz^vrz./-^^ 

M««iS^O. 2 cm, ^0. 2 cm©jE^r?^!Rtfj:o 
fc. L^^fcisv^T, |»g«®T-S.s I TO 

iKiiitSTr$.^A 1 izcomiz. m.mmEb^wijavT , 

(A 1 q : C 5 4 5T©±^^«M) 20 
:)t<D^!^tt^iBy^bfc. 02 7, 0 2 8 Ry^S 2 9 

m-r^mT<Dmm (cd/m') -mm (v) wtt, m 

m.m& (mA/cm') -«flE (V) #{4, ^Bit8!i* 
(cd/A) -««St^S (mA/cmM ^^irif^y 

#-r^^ti^'nco*^p©m^^* (cd/A) fi±#< 

StSiO, li^ie^:=-y h 3 -2. 3 - 3 «>*-;i'ttM^li 
P35i7 0 0 A«feO?«^iS4 8 c d/A*jex.^«gE^ 
mtminfc—:^. y- 3- 2, 3-3CD7J^— 30 

;P^ig|gKP*^'3 0 0 A, 5 0 0 A©feC75lJ 1 8 c d/ 
A. 2 8 c dyAm&<DmL'^mi>tltji-A^-Drz, 
-vh3-2. 3-3CD7h-;l/ttMBMM*«7 0 OA(D 
m=F\t. *e^7tri--y hSfcO#tll 6 c d/A (4 8 
cd/A^3) lCtgSLT*50, ^Tin (Se©) 

fes*^e?ts*rti@T-fe§A mssT-©7t#iKJ? (* 

i^^, -r/j:t)-&> *:*^CO^^(tA 1 l^ffitjfiVi;^*^?. 
^7tjSS<7> 1 /4?SS, 3/4feS, 5/4ajfttCfj;r5 

(«igfb^tlfc) ^jTa&*. **»J (HJg^J 40 

Swm^S** (4 8 cd/A) ^*-r^*^W^7\!;X'^ 

i' a^P^jiw^^ (1^7^:1- h due) , * 

[0 0 6 1]*]^^5 (2e©%3t:ir:-y hco^^^y^'^ 
^J) 50 



sef^^tn.- .y h 1 5^efP!5trL- h ^m^^^m 4 - 

ICDV, Os (S^Yb/N't^i^i^^A) ^^r-bTffiMUfc;{i^ 

li®^T(D^^6t)M/PCD«jt^fr:£^aj-r SWT?, it^ 
h 3-2©a-NPD*ie«^$n5* 
-;U^it)i©mP^3 0 0 A, 500 A, 700 A® 3 
a«ic:t:3ttTR3Sa<0»«tfiEMbX, ^Ti-SMiPS 

03 0, 03 1RDJ0 3 24'©n, +, O^n-yhti^ 
tx^ti, c:©3Sigco)Kjp^^-rs*^^coj^jK (cd/ 
m') (V) #14, mMt^* (mA/cm') -« 
JE (V) #S, (cd/A) -nm^m (mA 

/cm') ^^-ri^'^^Tab-s. sfc, :^mmM mm 
ms) <D3mm<om'j^comyt7.^i' hjv^m2 oizTK 
T. ms zizm-^n^mc. mu^smmcomm^m-t 

^^n^ncD3g^®^8it^* (cd/A) tt±^<ft;& 

D , «3l£rL- .y h 3 - 2 co4^-;Hfii^«|KJP*^* 7 0 0 A 
©feCDtt. gS8 c d/A€:®;^5.^^^2^j&^'f#6nfc 
^^rL--y h 3 - 2<0*-;i/»jSISBgJPdi3 O 0 
A, sooAcofewiie. 5 cd/A, 4 c d/AS* 

OfiL:;&if#en&A^-r>fc„ ^yt=L--yh3~2(DTj<—)l 

tfn-DPVB i <Dft^iiLmf}^B^Kimmx$>^A 1 

mm^x'<D^^mm (*wi^jPtBST**«Dfct)©) 

*^'l/4jfeft©lll&3^ti^-QTViS (Sjfi-ffcStlfc) m 
[0 0 6 2] IIJie«6 (^il^Sg^Mro^MiWJtri^-rSM 

jbD, A^-Ds m^m4izmm.^n^m^^mmt:m^-r 

* (a) t (b) ?$i^*g-&SnTti^«-^^) 

04 1 tc*-raB«3S^*-r-5*^B^(D#^ELPg^$ 

fiig-rs. »*^J 1 ti^D^tHtr, CHioro (a) ] 

«#l^affl^B-^Xi7 4 0 (HIOCD (b)3 ^rn^L 

T. mytoL->y h 3 - 1 ^m.mvr:i. Tt£t>^. a-N 

PDS600A. Alq:C545T=100: 1 OM 

^7 0 0 AcDjP^fcJKicfiKKLfc. r^co«Rj£: 
[ffcl 1] 




T^Sn-S (8-:^^/U/5h) U5^>>A^^^ (i^^T, 
L i q chB&lE-rsC:t*^~a5^) 1 OAWpSf^EgM 
LT, ;*:#'tc:^M75^St IxTA 1 ^.^^Ji^ i A/S> 
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S4-li:L.T, V, Os (5ffi{fcA':t-i7Ti7i,) ta-N 
PDCDJE'&S ("EJUft^ : V, O, : a-NPD=4 : 

1) JSffiiSJ^2 A/g^T-Z 0 0 A©P^fc5EML 

1 0© (b) J $::«^LTs£MLfc. )kiz. mm^^mm 

^m-77.i7 4 0 miO<D (b) D COS*, MjScDXS 
^fe5-«#DiSL.Tfg3te:ir:-y h 3 - 2 
T&t)-^, a-NPD£6 0 0A, Alq:C5 4 5T 
= 10 0:1 (a*it) (DM^ 7 0 0 A. L i a ^1 0 

»Me!cM^^MV7.^:7 4 1 [010 CD (c) ) 

A 1 tr^*a^l 0 A/^Tl 0 0 0 A(Dff^{C^ 
mV. C^lOO (d) D >t:*-rs^ 
«EL^^^»fc, texeC±oT»?t«lStti£0. 2 

cm, ^0. 2 cmCDIE^&JgtttJiofc. ^ICD^^-^EL 

A 1 i©WtC, ii[«E«£E&SljijabT> ^3tB (Ala: 

Ufc. @4 2, 04 3, H4 4S;tJ^04 5 ^■©•yn-y 
htt^n^'n, (*SS««I6) (cd/m 20 

') -mjE (V) mSKSS (mA/cm') -SJE 

(V) (c d/A) --^M^S (mA/ 

cm') RD:, (Im/W) (c 

d/m') WFtt^^T^-'^^T-*^. ^tdit^cDtctb. 

^^mmm^mt^itmm'?' iiToya-NPD. e 

0 0 A/A 1 q : C 5 4 5 T= 1 0 0 : 1 , TOOA/ 
L i q, 1 0 A/A 1 ) Sf^J5gb0 4 2 7!»S0 4 5 

#;li)»#:75^i^LTt,:>-5 ( V, Or + a - N P D* ) tm 
^^.n, 5gE{t;A~:^->'':7A (V.Os) <ta-NPD®}l 

0© (1) ) (±fB*iS#y-ettL i) -r 

yi'^^P'f >^A 1 q^©m^®2Htfb^!^t^*^^ 

«^#:i©^g^)lTSoTfeJ:< (ilB^li 2 0 0 0 - 

1 8 2 7 7 4^i^fg#M) , K>i■«^slt**#^-e^^ 

M!l$tlT43 0 (#M^5t:J. En do. T. Mat 
sumoto, and J. Kido, Jpn. J. A 
ppl. Phys. Vol. 4 1 (2 0 0 2) pp. L 

800-L803) , m^mmmEi.m^<o^mizmT 
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[0 0 6 3] ##«aj (m^m±m^(D]tm.m. (o • c 

m) ©fJl^) 

itm.in (D • cm) ©zPJ^j^tt, i^fflfe#;ojtffiSi©fii 

(0 3 3 S:tK0 3 4 (C^-T-y- > H -f -y g^^itWitJSetlf 
liffi^^) X-mM^m^ TOPSIE (V) iMzffl^t)?! 

^©liiP (cm) cpsomMfSBgui) j5»e.#e.tLsm 
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